Floral and pollen morphology of Pogostemon cablin (Lamiaceae) from different habitats and its taxonomic significance  by Li, Chun-gong et al.
Procedia Engineering 18 (2011) 295 – 300
1877-7058 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.proeng.2011.11.046
Available online at www.sciencedirect.com
 
 
Procedia 
Engineering  
          Procedia Engineering  00 (2011) 000–000 
www.elsevier.com/locate/procedia 
 
The Second SREE Conference on Chemical Engineering 
Floral and pollen morphology of Pogostemon cablin 
(Lamiaceae) from different habitats and its taxonomic 
significance 
Chun-gong Lia, You-gen Wua*,  Qiao-sheng Guob* 
aKey Laboratory of Protection, Development and Utilization of Tropical Crop Germplasm Resources of Ministry of Education, 
College of Horticulture and Landscape, Hainan University, Haikou  570228, PR China; 
bInstitute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, PR China. 
 
Abstract 
Floral and pollen grains of Pogostemon cablin (Lamiaceae) from three different habitats were studied by stereoscope 
and scanning electron microscope(SEM). Morphological differences among the three different populations were 
tabulated and the micrographs were also provided. The results provided scientific basis for recognition and distinction 
of Pogostemon cablin varieties. 
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1. Introduction 
Pogostemon cablin (P.cablin; common known as Patchouli) from southeast Asia is cultivated 
extensively in Indonesia, Philippines, Malaysia, China, and Brazil[1-3]. The aerial part of P.cablin has 
been used for the treatment of the common cold, headache, fever, vomiting, indigestion and diarrhea as 
well as an antifungal agent in the medicinal materials of China and its surrounding regions[4]. It is an 
herbaceous perennial plant with oil glands producing an essential oil (patchouli oil), which is commonly 
used to give a base and lasting character to a fragrance in the perfume industry. Patchouli was introduced 
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into China for perfume and medicinal purposes as early as the Liang Dynasty or potentially before[5]. 
Currently, Patchouli is widespread in southern China, including Guangdong (Guangzhou city, Zhaoqing 
city, Zhanjiang city, etc.) and Hainan (Wanning city and Haikou city) Province. Due to its vast cultivation 
in different localities in China under varying environmental conditions, P.cablin populations have evolved 
diverse morphological characteristics and traits (i.e. growth habit, maturity, and surface texture)[6,7]. Due 
to this high diversity, commercially available seeds of P.cablin were divided into Paixiang (cultivated in 
Guangzhou), Zhaoxiang (cultivated in Zhaoqing), Zhanxiang (cultivated in Zhanjiang) and Nanxiang 
(cultivated in Hainan). In China, the cultivation of P.cablin had rare flowering, and there was less 
information about the patchouli flower. In this paper, an attempt has been made to provide complete 
information on flower and pollen morphology by stereoscope and scanning electron microscopy (SEM) 
and to evaluate the taxonomic value of micromorphological characters of flower and pollen in order to 
distinguish the three different populations from each other.  
2. Materials and Methods 
The flowers were obtained from Hainan University, Haikou City, Hainan province, China. A list of 
populations investigated with germplasms sources and voucher specimen was given in Table 1. For 
stereoscope, the flowers of representatives were dissected and observed by a Nikon SMZ1500 stereoscope. 
For SEM, the flowers were freeze-dried with a Marin Christ ALPHA 1-4 LSC lyophilizer, at the 
temperature of -40°C for 48 hours and vacuum inferior to 5 × 10-1 Torr. Then the lyophilized anthers were 
removed from filaments of stamen with the help of dissecting needles and then crushed to release pollen 
grains onto clean metallic stubs and sputter coated with gold-palla-dium by a Hitachi E-1010 ion sputter. 
Subsequently, the prepared pollen was examined and photo-graphed with a Hitachi S-5910 scanning 
electron microscope operated at 10.0 kV. The work was carried out in the Analytical and Testing Center 
of Hainan University. Descriptive terminology followed Erdtman[8], Kremp[9] and Punt et al.[10,11]. 
 
Table 1. A list of populations investigated with germplasms sources and voucher specimens 
 
Populations Sources of germplasm 
Altitude 
(m) 
Longitude 
(East) 
Latitude 
(North) 
Voucher specimen 
Nanxiang Dongao Town, Wanning City 11.6 110º26′11″ 18º42′49″ Dr. Yougen WU 
Zhaoxiang Liantang Town, Gaoyao City 17.1 112º27′54″ 22º55′9″ Dr. Yougen WU 
Paixiang Longdong, Guangzhou City 50.6 113º22′15″ 23º12′26″ Dr. Yougen WU 
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3. Results 
3.1. Description of pollen morphology     
The scanning electron microscopy micrographs of P.cablin were shown in Fig.1. Pollen grains radially 
symmetrical, isopolar. Pollen size ranges from small to medium, P 17.6-28.4 μm × E 11.4-21.3 μm. In the 
same time, the statistical analysis for the three different populations was carried out with data of 
equatorial and polar diameter. Shape in equatorial view variable including subprolate and prolate. Amb 
(polar view) concave or circular to triangular. Apertures tricolporate. Colpi usually narrow, long and 
sunken, colpus membrane covered with granules or crustate elements. Exine appeared as striato-reticulate 
type in Paixiang, while it was reticulate in Nanxiang and Zhaoxiang with regularly distributed lumina and 
muri. 
Fig.1.  Scanning electron microscopy micrographs of P.cablin: A-C. Equatorial view (A. Nanxiang; B. Zhaoxiang; C. 
Paixiang); D-F. Polar view(D. Nanxiang; E. Zhaoxiang; F. Paixiang); G-I. Exine sculpturing(G. Nanxiang; H. 
Zhaoxiang; I. Paixiang). 
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3.2. Description of floral morphology     
The floral photographs of P.cablin were shown in Fig.2. Flowers in verticillasters, in terminal un-
branched spikes; 1 or 2 basal verticillasters interrupted. Calyx tubular, 6-8mm long, glabrous inside, 
densely villous outside. Corolla 8-13mm long, upper lip 3-lobed, c.2mm long, purple and white at margin; 
lower lip entire, c.1.5mm long, white; tube white outside; puberulous. Stamens 4, exserted, white; 
filaments 6-10 mm long, pale purple upside, white downside, adnate at different heights at the middle of 
corolla tube, glabrous at middle, puberulous at base. Pistil c.12mm long, pale purple upside, white 
downside; styles exserted, glabrous, white; stigma bifid or trilobated, c.2 mm long.  
 
Table 3. Comparison of floral morphological characters among the three different populations 
 
Character 
Populations 
Nanxiang Zhaoxiang Paixiang 
Inﬂorescence 
More flowers, 
densely arranged 
Fewer flowers, 
sparser arrangement 
Fewer flowers, 
sparsest arrangement 
Calyx Green,mostly 5 lobes Celadon,4-6 lobes Celadon,4-7 lobes 
Corolla Upper lip dark purple Upper lip pale purple Upper lip pale purple 
Stamens 
Subequal, 
upside dark purple 
Unequal, 
upside pale purple 
Unequal, 
upside pale purple 
Pistil 
Mostly stigma biﬁd, 
upside dark purple 
Stigma biﬁd or trilobated, 
upside pale purple 
Stigma biﬁd or trilobated, 
upside pale purple 
4. Discussion 
Due to its vast cultivation in different localities in China under varying environmental conditions, 
P.cablin populations have evolved diverse morphological characteristics and traits[6,7].In the present 
Table 2. Comparison of pollen morphological characters among the three different populations 
 
Populations Polar length (µm) Equatorial diameter (µm) P/E 
Shape in 
equatorial view 
Aperture Exine sculpturing 
Nanxiang 
19.4±1.81 
(17.6-22.4) 
15.6±1.61 
(13.2-16.7) 
1.24 Subprolate Tricolporate Reticulate 
Zhaoxiang 
19.8±1.37 
(18.2-21.4) 
12.9±1.44 
(11.4-14.8) 
1.53 Prolate Tricolporate Reticulate 
Paixiang 
26.1±1.91 
(23.8-28.4) 
18.1±2.14 
(16.9-21.3) 
1.44 Prolate Tricolporate Striato-reticulate 
Notes: Variation in pollen morphological characters; showing mean value and standard deviation ( min – max values in parentheses). 
P: Polar length; E: Equatorial diameter. 
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study, we made the photographs by using stereoscope, and the differences of floral morphology among 
the three different populations were shown in Table 2. 
Not only general morphology of plant but also pollen morphology was of great taxonomic significance 
[12].Pollen morphological characters have been used for the identification of taxa[13]. Palynological data 
was of significance in the distinction of species and also related with morphological characters [14].Pollen 
morphology was also helpful to justify taxonomic position of the species within its family. So we made 
the scanning electron microscopy micrographs of P.cablin and the differences of pollen morphology 
among the three different populations were shown in Table 3. 
Based on the observation and comparison of the floral and pollen morphology of P.cablin from 
different habitats, the floral and pollen of P.cablin populations have evolved diverse morphologies under 
varying environmental conditions. Similar results were confirmed in molecular phylogenetic studies of 
P.cablin by Pan et al[15] and Wu et al[16]. In addition, pollen micromorphological features proved to be a 
good taxonomic marker at the specific level in the genus. 
 
 
Fig.2.  Floral morphology of P.cablin under stereoscope: A-C. Inflorescence (A. Nanxiang; B. Zhaoxiang; C. 
Paixiang); D-F. Flower(D. Nanxiang; E. Zhaoxiang; F. Paixiang); G-I. Calyx(G. Nanxiang; H. Zhaoxiang; I. 
Paixiang); J-L. Corolla(J. Nanxiang; K. Zhaoxiang; L. Paixiang); M-O. Stamens (M. Nanxiang; N. Zhaoxiang; O. 
Paixiang); P-R. Pistil (P. Nanxiang; Q. Zhaoxiang; R. Paixiang).  
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